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(54) Information input apparatus having functions of both touch panel and digitizer, and driving method therof 

(57) A coordinate position input apparatus can function either as a digitizer for use with a stylus pen 51, Fig.5, 

^^*TL»T^Jioonor«tnr 52 or as a touch panel operated by a user* finger 53, Rg.6. The device 
co'S S 'ZZ^^eT^^XZ offpper and iowar substrates 61. 66 respectively; the 
^™«r£rml iv aeoarated bv spacers 63. In the fl^ layer 65 is connected to ground via switch 72 

and Se?osS tSSSSffSSSbUM from the reiative inputs to sensing amplifiers 82, 83. In tbe^econd 
ZlSSESISm* connected to a signal generator 71 via a switch 73 and tfje user appl.es finger pressure to 
bring the two layers into contact or into capacitive coupling at a selected point 
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INFORMATION INPUT APPARATUS HAVING FUNCTIONS OF 
BOTH TOUCH PANEL AND DIGITIZER, AND 
DRIVING METHOD THEREOF 

The present invention relates to an input system such as a 
5 pen computer or personal information terminal, and more 
particularly, to an information input apparatus and driving 
method thereof , having functions of both touch panel and 

di g i t i z er.,, — wh i ch is , — i f n e cessary, used— for_a_ touch-panel in- 

which input is made possible with a finger or pen, or for a 

_ _ 10 digitizer in which resolution and precision are superior to the 

touch panel by using a specially devised stylus pen. 

United States Patent No. 4,293,734 discloses a touch panel 
in which an input function is made possible only by a conductive 
metal pen. Here, the action of a gloved finger touching the panel 
15 is difficult to be recognized, 

United States Patent No. 4,933-, 660, which is devised to 
overcome such a problem, discloses another touch panel which, 
when a finger touches the panel, can recognize the action, but 
does not have the high precision and resolution of a digitizer. 
20 This panel has a limit in usage if higher precision and 
resolution are required. 

Meanwhile, a conventional digitizer enables a coordinate 
recognition only with a specific stylus pen but not with a finger 
or other pens. This inconveniences the use of digitizer. 
25 Therefore, it is an object of the present invention to 

provide an information input apparatus having both a function of 
touch panel which enables input with a finger or any pen 
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according to a selection, and a function of digitizer having high 
resolution and precision by using a specially devised stylus pen. 

It is another object of the present invention to provide a 
method of driving an information input apparatus having both 
5 functions of the touch panel and digitizer. 

To accomplish the first object of the present invention, 
there is provided an information input apparatus having both 
functions of touch panel and digitizer comprising: a stylus pen 
for applying a power source and for touching; a panel having 

10 upper and lower substrates, a first resistive layer formed on the 
upper substrate, a second resistive layer formed on the lower 
substrate, and a spacer for maintaining a predetermined distance 
and insulation between the first and second resistive layers; and 
mode selection means for selectively switching between ground and 

15 a power source for contact with the second resistive layer, to 
thereby select an operation mode for operating the panel as a 
touch panel or digitizer. 

To accomplish the second object of the present invention, 
there is provided a method of driving an information input 

20 apparatus having both functions of touch panel and digitizer 
comprising the steps of : selecting a touch mode or digitizer mode 
by the mode selection means; touching the stylus pen onto the 
upper substrate, if a digitizer mode is selected in the mode 
selection; capacitance-coupling at a contact point of the upper 

25 substrate and applying the power source to the first resistive 
layer through the contact point; and amplifying signals of the 
first resistive layer from either side of the contact point, and 
comparing the amplified signals to find the location of the 
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contact point; applying a power source of a predetermined voltage 
to the second resistive layer, if a touch panel mode is selected 
by the mode selection means; applying pressure to a portion of 
the upper substrate by using a medium for touching; causing the 
5 first resistive layer to touch the second resistive layer by 
pressure, and applying the signal of the power source from the 
second resistive layer to the first resistive layer through the 
contact point; and amplifying signals formed according to the 
resistance ratio of the two sides of the contact point of the 

10 first resistive layer, and compaxing^the - ampl±f±ed~sxgnais— to~ 
find the location of the contact point. 

The above objects and advantages of the present invention 
will become more apparent by describing in detail a preferred 
embodiment thereof with reference to the attached drawings in 

15 which: 

Fig. i illustrates the structure and driving method of one 
example of a conventional touch panel; 

Figs . 2A and 2B illustrate the structure and driving method 
of another example of the conventional touch panel; 
20 Fig. 3 is a diagram of one embodiment of an information 

input apparatus having both functions of touch panel and 
digitizer of the present invention; 

Fig. 4 is a diagram of another embodiment of the information 
input apparatus having both functions of touch panel and 
25 digitizer of the present invention; 

Fig. 5 is a diagram for illustrating a method of driving the 
digitizer of the information input apparatus having both 
functions of touch panel and digitizer shown in Figs. 3 and 4; 
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Fig. S is a diagram for illustrating a method of driving the 

touch panQl of the intonation input apparatug having Doth 

functions of touch panel and digitizer shown in Pig. 3; and 

Pig 7 is a diagram for illustrating a method of driving the 
touch panel of the information input apparatus having both 
functions of touch panel and digitizer shown in Pig. 4. 

Fi ^3t of all, to aid the understanding of the present 
invention, the structure and driving method of the conventional 
touch panels will be explained prior to the description of the 



10 present invention. 

Fig. 1 shows the structure and driving method of a 
^" conventional touch panel disclosed in the first of the 
aforementioned patents (CSP So. 4,293,734). 

in Fig. 1. the touch panel is composed of a glass substrate 
1S x and an indium-tin-oxide (ITO) resistive layer 2 formed on 
glass substrate 1 by a predetermined thickness. A driving circuit 
for driving the touch panel has feedback resistors 3 and 4 
respectively connected to on. end of XTO resistive layer 2. 
operation amplifiers 5 and 6 whose inverting ports are connected 
20 respectively to one end of feedback resistors 3 and 4 . whose non- 
inventing ports are connected to one end of signal generator 7, 
and whose output ports are connected to the other ends of 
feedback resistors 3 and 4. and a signal generator 7 coupled 
between the non-inverting ports of operation amplifiers 5 and < 

25 and the ground. 

The operation of the above touch panel will be discussed 
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below. 

When a contact means 8 (for instance, a grounded finger) 
touches a portion of ITO resistive layer 2, the resistance ratios 
of two sides centering on the contact point are varied. As 
5 currents or voltages are different in accordance with the 
resistance ratios, operation amplifiers 5 and 6 including 
feedback resistors 3 and 4 detect and amplify the different 
values. The amplified signals of the two sides are compared in 
microprocessor 9, to find the contact portion. Here, contact 

To means 8 must be grounded. A non- conductive pen or g±oved~~f~inger 
makes it difficult to recognize contact. 

Figs- 2A and 2B illustrate the structure and driving method 
of a conventional touch panel disclosed in the second of the 
aforementioned patents (USP No . 4,933,660). 

15 In Fig. 2A, touch panel 10 is made up of a conductive upper 

panel layer 20 coated with a conductive material, and a lower 
panel layer 30 coated with a resistive material. In upper panel 
layer 20, electrodes 21 and 22 at either end are tied 
respectively to a Z switch and signal processor 42 to thereby 

2 0 receive a voltage applied from lower panel layer 30. The Z switch 
and signal processor 42 detect the applied voltage. Lower panel 
layer 3 0 has a plurality of insulation spacing points 35 for 
maintaining a predetermined distance between the upper and lower 
panel layers and enabling the upper and lower panel layers to 

25 come into contact only when the contact means applies a pressure, 
and X-axis electrodes 31 and 32 and Y-axis electrodes 33 and 34 
respectively disposed at either end of the X-Y coordinates. The 
respective electrodes are coupled to an X-Y switch portion 40. 
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in cm opiration of tit touch panel, refining to Fig. 2B. 

when a contact means 25, for instance, a finger, presses contact 
point P, upper panel layer 20 is compressed around contact point 
P and thereby comes into contact with lower panel layer 30. 

Here, a voltage is alternately applied to either of X-axis 
electrodes 31 and 32 and to either of Y-axis electrodes 33 and 
34 from a power supply 41 according to X-Y switch portion 40. The 
voltage is applied to upper panel layer 20 via contact point P.- 
Here, different voltages are supplied according to the locations 
of contact point P. The Z switch and signal processor 42 convert 
these voltages into signals in accordance with locations on the 
X -Y coordinates. The converted signals are output through a 

signal output line 43. 

This conventional touch panel of Pigs. 2A and 2B does not 
restrict contact means, anything capable of applying pressure 
qualifies as the contact means. However, in this panel, a signal 
is transmitted by a physical contact, so that the precision and 
resolution of a digitizer is difficult to obtain. 

Hereinafter, the information input apparatus having both 
functions of touch panel and digitizer and a method of driving 
the same of the present invention will be described. 

Referring to Fig. 3, a panel €0 comprises a film substrate 
61, a first ITO resistive layer 62 formed under film substrate 
61 a second ITO resistive layer 65 formed under first ITO 
resistive layer 62, a spacer 63 for maintaining a predetermined 
distance between first ITO resistive layer 62 and second ITO 
resistive layer 65. and a glass substrate 66 for fixing the frame 
of panel 60 under second ITO resistive layer 65. 



A driving circuit for panel 60 has contact means 50, 
feedback resistors 80 and 81, operation amplifiers 82 and 83, and 
a mode selector 70. 

Contact means 50 comprises a power source 52 for generating 
5 a signal voltage, a stylus pen 51 connected to power source 52 
and for touching panel 60, and a finger 53 or another medium 
capable of touching the panel. Mode selector 70 has a switch 72 
connected between second ITO resistive layer 65 of panel 60 and 
the ground, and a power source 71 and switch 73 connected in 
10 parallel with switch 72 . 

Film substrate 61, coming into contact with contact means 
50, functions to capacitance -couple the contact point to stylus 
pen 51 between stylus pen 51 of contact means 50 and first ITO 
resistive layer 62 if the present invention is used as a 
15 digitizer. If the information input apparatus of the present 
invention is used as a touch panel, the film substrate acts to 
transfer the pressure of contact means 50 downward. 

First ITO resistive layer 62 is formed in a lattice 
structure so as to have a uniform resistance value. If the 
20 present invention is used as a digitizer and stylus pen 51 
including grounded power source 52 comes into contact with film 
substrate 61, a capacitance coupling is created between film 
substrate 61 and first ITO resistive layer 62. If the present 
invention is used as a touch panel and a portion of film 
25 substrate 61 is pressed by contact means 50, the distance between 
first ITO resistive layer 62 and second ITO resistive layer 65 
is narrowed so that they come into contact with each other. Here, 
contact resistance is formed. By doing so, the two sides of first 



ITO resistive layer 62, centering on the location of capacitance- 
coupling or contact resistance, have different resistances. In 
order to amplify and detect these different values, the ends of 
first ITO resistive layer 62 are tied to operation amplifiers 82 
and 83 . 

Spacer 63 indicates more than one insulator for maintaining 
a predetermined distance between second ITO resistive layer 65 
and first ITO resistive layer 62. If a portion of film substrate 
61 is pressed, contact resistance is formed at the area where 



second ITO resistive layer 65 and first ITO resistive layer 62 
are pressed and come into contact with each other. The area not 
pressed, that is, the portions excluding the pressed area, 
maintains a predetermined distance by spacer 63. 

Second ITO resistive layer 65 is formed by a predetermined 
thickness on glass substrate 66, and its ends are selectively 
connected to ground or power source 71 of a predetermined 
frequency. Glass substrate 66 fixes and supports the frame of the 
panel. 

Mode selector 70 is composed of a switch for selectively 
connecting power source 71 of a predetermined frequency and the 
ground to second ITO resistive layer 65. 

In Fig. 4, a dielectric 64 is further comprised between 
spacer 63 and second ITO resistive layer 65 in panel 60 of Fig. 3. 

In this configuration, dielectric 64 is formed on second ITO 
resistive layer 65 so that first ITO resistive layer 62 and 
second ITO resistive layer 65 form a capacitance coupling rather 
than a contact resistance. Here, spacer 63 is disposed between 
first ITO resistive layer 62 and dielectric layer 64. 
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In the configurations of Figs. 3 and 4, in the case where 
a display is located under an apparatus of the present invention, 
the panel of the present invention is made of a transparent 
material so that the screen of the display can be viewed through 
5 the panel. 

The operation of the above configurations will be described 
below. 

Fig. 5 is a diagram for explaining the operation when the 
operation mode is selected as a digitizer in the touch 
10 panel/digitizer system of the present invention shown in Figs. 
3 and 4 . 

In order to use power source 52 included in stylus pen 51 
and select the digitizer mode, switch 73 is turned off to 
interrupt power source 71 and switch 72 is turned on, to thus 

15 ground the second ITO resistive layer 65. If stylus pen 51 
including power source 52 comes into contact with a portion of 
film substrate 61, a capacitance coupling is formed at the 
contact portion of film substrate 61 and stylus pen 51. Here, 
power source 52 from stylus pen 51 is connected to first ITO 

20 resistive layer 62 through the capacitance -coup ling portion. In 
first ITO resistive layer 62 , due to the differences of 
resistance between the capacity coupling portion of film 
substrate 61 and the ends thereof, the voltage and current are 
varied. The different values are amplified by operation 

25 amplifiers 82 and 83 including feedback resistors 80 and 81. The 
amplified signals A and B are compared in microprocessor (not 
shown) to recognize the contact point. 

When a display (e.g., a liquid crystal display) is located 
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under an apparatus of the present invention, second ITO resistive 
layer 65 is connected to ground and functions to cancel noise 
produced from the display. This improves the signal-to-noise 
ratio . 

Fig. 6 illustrates the operation whan the operation mode is 
selected as a touch panel in the touch panel/digitizer system of 
the present invention shown in Fig. 3. 

in order to use power source 71 instead of power source 52 
c£ stylus pen 51 and select the touch panel mode, switch 73 is 
t urned on and switch 72 is turn ed off. Sequentially, a llngerT— 
pen or other medium for touching is used to press a portion of 
' film substrata 61. The predetermined distance maintained by 
spacer 63 is narrowed so that a portion of first ITO resistive 
layer 62 comes into contact with second ITO resistive layer 65 
but other portions thereof maintain their previous distance. 

The contact portion forms a contact resistance and thereby 
has a small resistance value. Other portion has a relatively 
large resistance value. The voltage applied to second ITO 
resistive layer 65 is transmitted to first ITO resistive layer 
62 through the contact portion. The differences of resistance at 
the ends of first ITO resistive layer 62 vary the voltage and 
current. The magnitude of the voltage (or current) is amplified 
by operation amplifiers 62 and S3 including feedback resistors 
SO and 81. The amplified signals A and B are compared in 
microprocessor (not shown, to recognize the contact portion. 

Fig 7 is a diagram corresponding to a touch-panel operating 
mo de selection, in the touch panel/digitizer system of the 
present invention shown in Fig. 4. 
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In order to select the touch panel mode and use power source 
71, instead of power source 52 of stylus pen 51 used when the 
digitizer function is selected, switch 73 is turned on and switch 
72 is turned off. Sequentially, a finger, pen or other medium for 
touching is used to press a portion of film substrate 61- The 
predetermined distance maintained by spacer 63 is narrowed so 
that a portion of first ITO resistive layer 62 comes into contact 
with dielectric 64 but other portion thereof maintains the 
distance. A capacitance coupling is formed at the contact portion 
through dielectric 64. Here, the voltage applied to second ITO 
resistive layer 65 is transmitted to first ITO resistive layer 
62 through the capacitance-coupling portion of dielectric 64 . Due 
to the differences of resistance at the ends from the capacitance 
coupling portion of first ITO resistive layer 62, the voltage and 
current are varied. The different values are amplified by 
operation amplifiers 82 and 83 including feedback resistors 80 
and 81. The amplified signals A and B are compared in the 
microprocessor (not shown) to recognize the contact point. Here, 
the capacitance difference between the capacitance coupling 
portion and non- coupling portion of dielectric 64 is so great 
that the recognition of the contact portion is enabled. 

As described above, in the present invention, the digitizer 
technology and touch panel technology are integrated to have both 
high resolution and accuracy like a digitizer and a function of 
touch panel in which input is enabled with a finger, pen or other 
medium . 
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CLAIMS : 

1. An information input apparatus adapted to provide both 
the functions of a touch panel and of a digitizer comprising: 

a panel having upper and lower substrates, a first resistive 
layer formed on said upper substrate and located between said 
substrates, a second resistive layer formed on said lower 
substrate and located between said substrates, and an insulating 
spacer for maintaining a predetermined distance between said 
first and second resistive layers; and 

m ode selection-means for selectively-switching ground 

a power source into contact with said second resistive layer, 
" thereby to select an operation mode for operation of said panel 
either as a touch panel or a digitizer. 

2. An information input apparatus adapted to provide both 
the functions of a touch panel and of a digitizer as claimed in 
claim 1, wherein said panel further comprises a dielectric of a 
predetermined thickness between said second resistive layer and 
said spacer. 

3. an information input apparatus adapted to provide both 
the functions of a touch panel and of a digitizer as claimed in 
claim 1 or claim 2. further comprising a stylus electrically 
connected to a power source. 

4 . a method of driving an information input apparatus as 
claimed in any preceding claim, said method comprising the steps 

selecting a touch mode established by contacting the second 
resistive layer to ground or a digitizer mode established by 
contacting the second resistive layer to the power source, by 
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means of said mode selection means; and 

operating said apparatus as a touch panel or a digitizer 
according to the mode selected. 

5. A method of driving an information input apparatus 
adapted to provide both the functions of a touch panel and of a 
digitizer as claimed in claim 4, wherein said selecting step 
comprises the selection of the digitizer mode, and wherein said 
operating step comprises the steps of: 

touching said upper substrate with a stylus electrically 
connected to a power source, applying said^ower-source-to-said- 
first resistive layer through a contact point by capacitance 
coupling to said upper substrate at said contact point; and 

receiving signals from the first resistive layer on two 
sides of the contact point, amplifying said signals and comparing 
15 said amplified signals to find the location of the contact point. 

6. A method of driving an information input apparatus 
adapted to provide both the functions of a touch panel and of a 
digitizer as claimed in claim 4, wherein said selecting step 
comprises the selection of the touch panel mode, and wherein said 

20 operating step comprises the steps of: 

applying a predetermined voltage from a power source to said 
second resistive layer, 

applying pressure to a portion of said upper substrate and 
causing said first resistive layer to touch said second resistive 
25 layer by said pressure at a contact point, thus transmitting the 
signal of said power source from said second resistive layer to 
said first resistive layer at the contact point; and 

receiving signals from the first resistive layer on two 
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sid es of the contact point, amplifying said signals, and 

comparing said amplified signals to find the location of the 

contact point- 

7 a method of driving an information input apparatus 
adapted to provide both the functions of a touch panel and of a 
digitizer as claimed in claim 4. wherein said panel comprises a 
dielectric of a predetermined thickness between said second 
resistive layer and said spacer, wherein said selecting step 
^omprises^hejelectionof^ 
operating^step comprises the steps of: 

applying a predetermined voltage from a power source to said 



second resistive layer, 

applying pressure to a portion of said upper substrate and 
causing said first resistive layer to touch said dielectric by 
said pressure at a contact point, thus capacitance coupling the 
voltage applied to the second resistive layer to said fxrst 
resistive layer at the contact point, 

receiving signals from the first resistive layer on two 
si des of the contact point, amplifying said signals, and 
comparing said amplified signals to find the location of the 
contact point. 

8. An information input apparatus substantially as herem 

p-iairres 3 to 7 of the accompanying 
described with reference to Figures 3 to 

drawings . 

9 a method of driving an information input apparatus 
substantially as herein described with reference to Figures 3 to 
7 of the accompanying drawings. 
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